It is important to monitor the aetiology of serious eye injuries. Only then will a pattern emerge which may allow recognition of preventable eye disease. Proper action may then be taken to reduce the incidence of such injuries.
This multicentre study reviewed the aetiology of perforating eye injuries 18 months before and after the introduction of seat belt legislation. There were two objectives; firstly, to see whether the reduction in injury from road traffic accidents (RTAs) shown in Hampshire' was similar in other regions of the UK, and secondly to assess the present aetiological pattern of perforating injury so that future preventive measures can be considered.
Materials and methods
Four ophthalmological units participated in the study: Manchester Royal Eye Hospital, St Paul's Eye Hospital, Liverpool, the Eye Department of the Royal Hallamshire Hospital, Sheffield, and the Birmingham and Midland Eye Hospital. These centres were chosen because each was the major referral centre for their respective region. Each served industrial and urban communities, and could be expected to receive both motorway and urban RTA referrals.
The theatre registers were used to identify all cases of penetrating eye 
Results
The records of 381 perforating eye injuries were reviewed. This figure represented an 83% retrieval. Three of these cases were excluded from analysis because of insufficient recorded information. The results are outlined in Tables 1 to 9 .
The overall aetiological pattern of injuries by region is summarised in In Table 2 the aetiological groups have been broken down by age and sex. As expected the majority of injuries occurred between the ages of 14 and 40. There was an overall male preponderance of 7-8:1, which was particularly striking in the sport, occupational, and assault groups. Table 3 shows the position of the patient in the car. There were more injuries involving the front seat passenger than the driver (26 against 14). There were only three back seat passenger injuries. Table 4 shows the seat belt status. This was recorded in 37 out of the 48 cases. Thirty one of those 37 cases were not wearing a seat belt. One patient was wearing the seat belt without its being fastened. Table 5 itemises the weapons used in the assault cases: 50% were caused by a broken glass or bottle. Table 6 is an analysis of the sporting injuries and shows the frequent association with spectacle breakage (seven out of 17).
The causes of occupational and domestic injuries are given in Tables 7 and 8 . There were 30 recorded injuries occurring when a hammer and chisel were being used (23 out of 107 occupational and 7 out of 78 domestic).
Childhood injuries are broken down by cause in Table 9 . Of the 81 injuries 11 were caused by a dart. (Table 2 ). The male preponderance was greater in this series (7-8:1) than in Eagling's' study (3-5:1).
There were six cases of endophthalmitis (1.6%). Five of these were excised and one was retained, albeit with no perception of light. Two cases of endophthalmitis were associated with intraocular steel foreign bodies from hammering. Although these injuries are thought to be sterile, all possible precautions to prevent intraocular infection should still be taken.
There was one recorded case of sympathetic ophthalmitis. It occurred in a child who had injured her eye sclerall perforation with uveal prolapse) with a pair of compasses two weeks prior to presentation.
ROAD TRAFFIC ACCIDENTS
In all four regions the reduction in injury due to RTAs before and after the seat belt law was demon- and is comparable to the figure obtained in the Hampshire study (73%) RTAs predominantly affected the young. The number of working days lost, the cost to the NHS, and the cost in terms of visual handicap have been reviewed elsewhere.7 There were four cases of double perforations in the series, of which two were due to RTAs. This is to be expected in view of the head trajectory through a windscreen. 7 In this series the position of the injured patient in the motor vehicle was reviewed. Front seat passengers were more commonly affected than back seat. The driver has a moral responsibility for the safety of his passengers, and it may still be important to publicise this. We found the incidence of eye injury in back seat passengers to be very low. One of the three cases resulted from flying glass. It is not known how the other two suffered their injuries. In our opinion these figures hardly justify encouraging the introduction of seat belt legislation for back seat passengers.
Out of the 37 cases in which a clear history was obtained 31 admitted that they were not wearing their seat belts. One patient who was wearing a seat belt thought that it may not have been fastened. If these histories are correct, the wearing of a seat belt does not provide complete protection from eye injury. For example, in one instance the accident was so severe that the roof of the car was ripped off completely. In another case the belt apparently caused the patient's glasses to smash and perforate the eye, which seems hard to believe unless the belt was worn incorrectly. Despite imposition of the law, RTA-induced perforating eye injuries still occur. We must continue to encourage the wearing of seat belts.
ASSAULT CASES
We recorded a higher ratio and number of assault cases than in Roper-Hall's series4 in the 1950s (11.1% against 0-75%). Birmingham was not thought to be a violent city, but even so its incidence of assault in this study was 7-7%. Liverpool (13-1%) and Manchester (13.4%) had a higher incidence of assault cases and may reflect more unsettled social environments.
We discovered that 22 cases were of patients injured by a broken glass or bottle in or near a pub or club. The problem of glass breakage has been the subject of research for many years. 8 Hammer and chisel injuries were found to be most common. Fifteen machine operators suffered perforating injuries. The difficulty in encouraging the use of protective goggles has been discussed.2 Manchester had a much lower incidence of industrial injuries than the other centres, particularly Sheffield. This may be related to the type of industry prominent in each region.
DOMESTIC INJURIES
Thirteen cases in the DIY subgroup were due to hammering (mostly with chisels). There was only one case resulting from chopping wood, an occupation previously common, with a traditionally high ocular morbidity.2 Four cases were caused by exploding bottles; this subject has been reviewed elsewhere.9 Apart from these, no notable subgroups emerged.
CHILDHOOD INJURIES
Dart injuries are the largest subgroup. The most common mode of injury described was the flight end entering the eye while the player was pulling the dart out of the board (five cases). Four cases were associated with the dart bouncing off the board. The severity of these injuries could be minimised by altering the design of both dart and board. Parents should be made aware of their potential dangers.
Educational programmes on the prevention of accidents in the home have been used in the past and should be encouraged. Apart from the dart subgroup, the wide variety of objects responsible makes it difficult to pinpoint a group on which a publicity campaign could concentrate.
CONCLUSION
This study has confirmed the effectiveness of the seat belt law as a preventive measure in reducing serious ocular morbidity. Assault cases are becoming more frequent. They are caused most commonly by a broken glass or bottle. Although these injuries could be reduced by replacing drinking glasses with plastic or paper, this seems impracticable. Using plastic lenses in spectacles would reduce the number of sporting injuries. Dart injuries in children are common, and parents should be encouraged to show caution with darts in the home. We must continue to review eye trauma to identify repeated patterns of injury. These may then be influenced by justifiable and acceptable legislation or increasing public awareness.
